(12) INTERNATIONALTPPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

U FEB 200§ 

c Sfc I n m inrmi n mni mn inn iim tn 

mm 



(19) World Intellectual Property 
Organization 
Internationa] Bureau 



(43) Internationa! Publication Date 
11 March 2004 (1L03.2004) 




(10) international Publication Number 

PCT WO 2004/020186 A2 



(51) International Patent Classification 7 : 



B32B 



(21) International Application Number: 

PCT/US2003/027 1 94 

(22) International Filing Date: 29 August 2003 (29.08.2003) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

60/406,773 29 August 2002 (29.08.2002) US 

(71) Applicant (for all designated States except US): THE 
REGENTS OF THE UNIVERSITY OF CALIFORNIA 

[US/US]; 11 11 Franklin Street, Oakland, CA 94607-5200 
(US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SMITH, David, 
R. [US/US]; 1 1588 Windcrest Lane #1123, La Jolla, CA 
92128 (US). SCHURIG, David [US/US]; 11766 Carmel 
Creek Road, E204, Dan Diego, CA 92130-6615 (US). 

(74) Agents: FALLON, Steven, P. et al.; Greer, Burns & Crain, 
Ltd., 300 South Wacker Drive - Suite 2500, Chicago, IL 
60606 (US). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FT, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, Sg] 
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, Fl, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

without international search report and to be republished 
upon receipt of that report 

For two-letter codes and otfter abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: INDEFINITE MATERIALS 
Refraction Dispersion 



< 

00 



£ Type 




L 

\ 

\ 

\ 

\ 

1 
1 


V 

s 

r . 

/ 

/ 

1 *> 


r 

./ 
/ 

*■ 

t 

/ 

f ' 1 


% 

\ 

\ 

\ 

\ 

\ 




Refraction 




mm 



Dispersion 



e Type 



: 




















/ 
f 


X. 

% 

\ ^ 

1 r,* 


i . y 
\ . /• 


\ * 

2* X 



.f C O f » = 



5 




O < sr > Abstract: A compensating multi layer material includes two compensating layers adjacent to one another. A multi-layer em- 
^ bodiment of the invention produces subwavelength near-field focusing, but mitigates the thickness and loss limitations of the isotropic 
^ "perfect lens". An antenna substrate comprises an indefinite material. 
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